An analysis is made of genetic and non-genetic components in the number of eggs in the completed first clutch of the Great Tit.
INTRODUCTION
In many species of birds clutch size is variable. A part of this variability is caused by differences in clutch size between populations in different areas or habitats, between years in the same population, between ageclasses or between groups with a difference in territorial status. However, large differences are also found between individuals similar in all these respects.
The question arises whether genetic differences between individuals contribute to the variability in clutch size. In his review on the determination of clutch size in birds, KLOMP (1970) concluded that "our knowledge about the heritability of clutch size is negligibly small". Because selection will only result in adaptation if differences between individuals are partly genetic, assumptions on the presence of heritable variation are implicit in the theories on the evolution of clutch size (KLUYVER, 1951; LACK, 1948; 1954) . In domestic fowl large changes in egg production were obtained by artificial selection (LERNER, 1958) . This suggests that heritable variation in egg production traits will also be present in wild birds. However, in contrast to domestic fowl, wild birds produce eggs in definite clutches. Variation in clutch size implies variation in the properties which cause cessation of laying when the characteristic clutch size is reached. In several species further production is then still possible as is revealed by experimental removal of eggs before the clutch is completed (see KLOMP, 1970) .
Clutch size is a quantitative trait in which many genes will be involved and interactions with the environment are complex. The only way of assessing the role of heredity is to express the genetic variation as a proportion of the total variation (the heritability).
Such estimates are thus dependent on the amount of environmental variation represented in the data. In animal and plant breeding, and in laboratory experiments, heritability estimates are usually made in rather constant specific environments.
Whether genetic variation is of any importance in a population in its natural and varying environment can only be told from heritability estimates made under these conditions. Part of the debate on the heritability of Ioin man is based on this methodological point (see e.g. KEMPTHORNE, 1978; LEWONTIN, 1974; 1975 ). An important purpose of heritability estimates is to predict the potential effect of selection.
Speeds or potential
rates of evolution have long been neglected in evolutionary ecology. For instance, in explaining differences between habitats or between mainland and island populations, it makes a great difference whether it takes five or five thousand generations to alter a mean clutch size by a few eggs.
Further, large amounts of genetic variation have been found at the molecular level. It is an open question to what extent this variation has functional significance and is subject to natural selection. The functional significance of enzyme variation is notoriously difficult to investigate. It has only been satisfactorily pursued for few enzyme loci i.e. alcoholdehydrogenase and amylase in Drosophila melanogaster (see VAN DELDEN et al., 1978 and HOORN & SCHARLOO, 1979) , which were used because it was possible to manipulate the substrate concentration in the food medium. The study of genetic variation of characters such as clutch size starts from the other side, namely not from the genetic variation, but from the known ecological importance of the character involved. The ultimate purpose is, of course, to analyse in how far both types of variation can be matched.
Data from the long-term population studies on the Great Tit (Parus major L.) where all nestlings were ringed and their parents were identi-
